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A phase 1b/2 trial to evaluate the safety of radium-223 dichloride (BAY 88-8223) in
combination with bortezomib and dexamethasone in patients with relapsed multiple
myeloma.

For this study, the protocol and subsequent protocol amendments were released as
follows:

¢ Original protocol, Version 1.0, dated 11 JUL 2016

e Amendment no. 1 (described in Section 15.1)
forming integrated protocol Version 2.0, dated 08 AUG 2017

e Amendment no. 2 (described in Section 15.2)
forming integrated protocol Version 3.0, dated 18 MAY 2018

This document integrates the original protocol and all global amendments.
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Record weight at least every 28 days, or per the Investigator’s standard of care,
whichever is more frequent

ECOG-PS every 28 days (at minimum), or according to the Investigator’s clinical
judgment

Blood draw for hematology: hematocrit, Hb, platelet counts, RBC counts, WBC
counts, and WBC differential to be done within 3 days prior to each dose of BOR
and the Investigator must confirm that the subject meets dosing criteria for BOR.
Additional laboratory assessments should be performed according to the
institutional guidelines.

Pregnancy test will be administered 72 hours before radium-223 dichloride/placebo
dosing. After the last radium-223 dichloride/placebo dose, pregnancy tests will be
administered on Day 1 of the BOR-only cycle through the EOT.

Blood draw for clinical chemistry every 28 days: sodium, potassium, chloride,
calcium, ALT, AST, LDH, total ALP, serum creatinine BUN (or urea), bilirubin
(total), glucose, phosphate, and albumin.

Blood draw and 24-hour urine collection every 28 days for M-protein assessments
by SPEP, 24-hour UPEP, and Freelite assay. Serum and urine IF is only performed
to confirm a CR (conducted on the first observation of a CR in the SPEP and/or
UPEP sample and repeated every 28 days until disease progression). These
measurements will be performed at the Central Laboratory.

Record disease assessment

Record SSEs every 28 days. The Investigator will assess the subject for the
following disease events:

e Use of EBRT to relieve skeletal symptoms

e New symptomatic pathological bone fractures (vertebral and non-vertebral)
e Tumor-related orthopedic surgical intervention

e Spinal cord compression

Collect blood for serum and plasma as well as urine for exploratory evaluation of
biomarkers every 4 cycles during maintenance

Plasma for ctDNA analysis every 4 cycles during maintenance
Whole blood for CTCs analysis every 4 cycles during maintenance

Administer BOR plus DEX

9.2.3.6 End of treatment visit (30 days[+7 days] post-last study treatment

administration)

All subjects must have safety evaluations for 30 days after the last dose of study treatment.
If the subject refuses to return for a 30-day safety follow-up visit, the site should at a
minimum contact the subject for the 30-day safety follow-up by telephone, email, or letter.
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This visit will occur 30 days (+7 days) after the last dose of study treatment administration
(radium-223 dichloride/placebo, BOR, DEX; whichever is last) or after discontinuation
from study treatment. Subjects whose last dose of radium-223 dichloride/placebo coincides
with the last dose of BOR and DEX should complete all procedures noted for both the End
of radium-223 dichloride/placebo visit and the EOT visit; however, overlapping
procedures from the 2 visits only need to be completed once.

e Review and ensure subjects complete:
e The BPI-SF questionnaire on the day of the visit
e The RUQ

e 24-hour analgesic use; subjects should bring all pain medications to each visit.
Record analgesic use via the analgesic concomitant medication eCRF.

e Record opioid use
e Record AEs and SAEs

Note: all bone fractures and bone related events (e.g., osteoporosis) need to be
reported as either AEs or SAEs if the criteria of SAE were met, regardless of the
investigator’s causality assessment.

e Record concomitant medications/therapy including bone health agent (BHA, e.g.,
bisphosphonates, denosumab) and any anti-cancer treatments

Note: The initiation of BHA such as bisphosphonates or denosumab should be
considered by investigators taking into consideration applicable guidelines.

e Record vital signs: blood pressure, heart rate, respiratory rate, and temperature
e ECOGPS

e Blood draw for hematology: hematocrit, Hb, platelet counts, RBC counts, WBC
counts, and WBC differential.

e Pregnancy test. Post-menopausal women (as defined in Section 6.1) are not required
to undergo a pregnancy test.

e Blood draw for clinical chemistry: sodium, potassium, chloride, calcium, ALT,
AST, LDH, total ALP, serum creatinine, BUN (or urea), bilirubin (total), glucose,
phosphate, and albumin.

e Blood draw and 24-hour urine collection for M-protein assessments by SPEP,
24-hour UPEP, and Freelite assay. Serum and urine IF is only performed to confirm
a CR (conducted on the first observation of a CR in the SPEP and/or UPEP sample
and repeated every cycle until disease progression). These measurements will be
performed at the Central Laboratory.

e Record disease assessment

e Record SSEs. The Investigator will assess the subject for the following disease
events:

e Use of EBRT to relieve skeletal symptoms
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9.2.4

e New symptomatic pathological bone fractures (vertebral and non-vertebral)
e Tumor-related orthopedic surgical intervention
e Spinal cord compression

Collect blood for serum and plasma as well as urine samples for exploratory
evaluation of biomarkers

Plasma for ctDNA analysis
Whole blood for CTCs analysis

Active follow-up period

Subjects who have discontinued study treatment for any reason including progressive
disease (PD) will be followed with a clinic visit every 8 weeks (+7 days) up to 2 years
after the last dose of radium-223 dichloride/placebo treatment, death or consent
withdrawal, whichever occurs first.

The maximum duration of the active follow-up period is 2 years from last dose of
radium 223 dichloride/placebo treatment.

Review and ensure subjects complete:
e The BPI-SF questionnaire on the day of the visit
e The RUQ

e 24-hour analgesic use; subjects should bring all pain medications to each visit.
Record analgesic use on the eCRF

Record opioid use
Record treatment-related AEs/SAEs

Note: all bone fractures and bone related events (e.g., osteoporosis) need to be
reported as either AEs or SAE:s if the criteria of SAE were met, regardless of the
investigator’s causality assessment.

Note: Record all occurrences of leukemia, MDS, aplastic anemia, myelofibrosis, or
any other new primary malignancy. All occurrences of leukemia, MDS, aplastic
anemia, myelofibrosis, or any other new primary malignancy must be reported as
SAEs regardless of the Investigator’s causality assessment. If a subject is unable to
provide required details, this information may need to be obtained from the primary
provider.

Note: Record any occurrence of febrile neutropenia and hemorrhage related to
radium-223 dichloride

Record any anti-cancer treatments and bone health agent (BHA) such as
bisphosphonates or denosumab

Note: The initiation of BHA such as bisphosphonates or denosumab should be
considered by investigators taking into consideration applicable guidelines.

Record vital signs: blood pressure, heart rate, respiratory rate, and temperature
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9.2.5

Blood draw and 24-hour urine collection for M-protein assessments by SPEP,
24-hour UPEP, and Freelite assay for subjects who ended study treatment for
reasons other than disease progression. Serum and urine IF is only performed to
confirm a CR (conducted on the first observation of a CR in the SPEP and/or UPEP
sample and repeated every cycle until disease progression). These measurements
will be performed at the Central Laboratory.

Record SSEs. The Investigator will assess the subject for the following disease
events:

e Use of EBRT to relieve skeletal symptoms
e New symptomatic pathological bone fractures (vertebral and non-vertebral)
e Tumor-related orthopedic surgical intervention
e Spinal cord compression
Record response/disease progression

Note: Only for subjects who ended study treatment for reasons other than disease
progression.

Collect serum, plasma and urine samples samples for exploratory evaluation of
biomarkers every 2 visits (every 16 weeks)

Plasma for ctDNA analysis
Whole blood for CTCs analysis
Long-term follow-up (telephone call every 6 months [+£28 days])

Subjects who have completed the 2 year active follow-up will be followed with a
telephone call every 6 months (£28 days) for up to 5 years.

A separate long-term follow-up study has been set up to follow subjects who received
radium-223 dichloride or placebo in the course of Bayer-sponsored clinical trials. All
subjects will be asked to transition into this separate study to complete their long-term
follow-up. The long-term follow-up may start in the current trial and subjects will then be
asked to transition into the separate roll-over study.

Record treatment-related AEs/SAEs

Note: all bone fractures and bone related events (e.g., osteoporosis) need to be
reported as either AEs or SAE:s if the criteria of SAE were met, regardless of the
investigator’s causality assessment.

Note: Record all occurrences of leukemia, MDS, aplastic anemia, myelofibrosis, or
any other new primary malignancy. All occurrences of leukemia, MDS, aplastic
anemia, myelofibrosis, or any other new primary malignancy must be reported as
SAEs regardless of the Investigator’s causality assessment. If a subject is unable to
provide required details, this information may need to be obtained from the primary
provider.
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Note: Record any occurrence of febrile neutropenia or hemorrhage related to
radium-223 dichloride

e Record any anti-cancer treatments and bone health agent (BHA) such as
bisphosphonates or denosumab

Note: The initiation of BHA such as bisphosphonates or denosumab should be
considered by investigators taking into consideration applicable guidelines.

e Record survival status
Note: As this information will be collected from the subject over the telephone, it is
the clinical site’s responsibility to obtain and make available the source
documentation for the information collected and document it in the eCRF.
9.3 Population characteristics
9.3.1 Demographic
The following demographic characteristics will be collected:
e Date of birth (where allowed by local regulation)
e Age at enrollment
e Race and ethnicity (where it is allowed by local regulation)
o Sex
9.3.2 Medical history

Medical history findings (i.e., previous diagnoses, diseases, or surgeries) meeting all
criteria listed below will be collected as available to the Investigator:

e Not pertaining to the study indication (e.g., bone related events such as
osteoporosis)

e Start before signing of the informed consent
e Considered relevant for the subject’s study eligibility

Detailed instructions on the differentiation between (i) medical history and (ii) AEs can be
found in Section 9.6.1.1.

9.3.3 Other baseline characteristics
The following other baseline characteristics will be collected:

e Date of multiple myeloma diagnosis

International Staging System for multiple myeloma (ISS) at diagnosis
e ISS for multiple myeloma at baseline

e Treatment of multiple myeloma before enrollment (e.g., chemotherapy, stem cell
transplantation, radiotherapy)

e Date of latest multiple myeloma relapse
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9.4

9.4.1

Weight and height

Vital signs: blood pressure, heart rate, respiratory rate, and temperature
ECOG-PS

Cancer pain assessment

Laboratory assessments:

e Hematology: hematocrit, Hb, platelet counts, RBC count, WBC count, WBC
differential

e C(Clinical chemistry: sodium, potassium, chloride, calcium, ALT, AST, LDH,
total ALP, serum creatinine, BUN (or urea), bilirubin (total), glucose,
phosphate, and albumin

LVEF

e LVEF values will not be collected, however the investigator must verify that
subjects meet all inclusion/exclusion criteria at study entry

Anti-multiple myeloma activity (phase 2)

Anti-multiple myeloma activity endpoints (phase 2)

Primary endpoint

Combined CR+VGPR rate as determined by IMWG uniform response criteria,
defined as the proportion of subjects in the analysis population who have complete
response (CR), and very good partial response [VGPR]) during the course of the
study

Secondary endpoints:

Objective response rate (ORR), as determined by IMWG uniform response criteria,
defined as the proportion of subjects in the analysis population who have complete
response (CR), partial response (PR) and very good partial response [VGPR])
during the course of the study

Progression-free survival, as defined as the time (in months) from the date of
randomization to the date of disease progression or death, whichever occurs first.

Duration of response (DOR), as determined by IMWG response criteria, is defined
as the time (in months) from the date of first response to treatment (CR, VGPR or
PR) to the date of disease progression or death. Duration of response is only applied
to subjects with a disease response of at least PR.

Overall survival as defined as the time (in months) the date of randomization to the
date death.
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Exploratory endpoints:

e Time to first on-study SSE, defined as the time (months) from the date of the first
dose of radium-223 dichloride to the date of the first on-study SSE.

e An on-study SSE is defined as:

Use of EBRT to relieve skeletal symptoms

= Occurrence of new symptomatic pathological bone fractures (vertebral
or non-vertebral)

= QOccurrence of spinal cord compression
= Tumor-related orthopedic surgical intervention

e Time to pain progression, defined in subjects evaluable for pain progression at
baseline (i.e., subjects with a worst pain score of <8 at the baseline assessment).
Pain intensity is measured using the Brief Pain Index-Short Form (BPI-SF) (Section
16.7).

Pain progression is defined as the occurrence of either a pain increase or an
increase in pain management with respect to baseline, whichever occurs first.

A pain increase is defined as an increase of 2 or more points in the “worst pain in
24 hours” score from baseline observed at 2 consecutive evaluations >28 days
apart.

An increase in pain management is defined as follows:

e For subjects not on opioids at baseline, initiation of short- or long-acting
opioid use for pain will constitute an increase in pain management

e For subjects being treated with <600 oral morphine equivalents (OMEs)
of opioids per day at baseline, an increase by 1 point in the daily
Analgesic Quantification Algorithm (AQA) score and an increase >50%
in daily OMEs will constitute an increase in pain management

e For subjects being treated at the highest AQA level (>600 OMEs/day) at
baseline, an increase >50% in daily OMEs from baseline will constitute
an increase in pain management

e The time to pain progression is defined for applicable subjects as the time (in
days) from date of the first dose of radium-223 dichloride/placebo until
occurrence of the first post-baseline pain progression event. Subjects without
pain progression as of the last post-baseline pain assessment, whether or not
surviving, will be censored at the last post-baseline pain assessment. Subjects
with insufficient baseline assessment(s) or without adequate post-baseline
assessment(s) will be censored at the baseline date.

e Change in MM disease markers:

e Change in M-protein
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e Evaluate potentially predictive biomarker candidates (ctDNA, CTCs, MM
related cytokines)

e Time to opioid use for cancer pain in subjects without opioid use at baseline,
defined as the interval from date of the first dose of radium-223 dichloride to the
first date of opioid use.

e Bone biomarkers, including UNTx, SCTx, total ALP and B-ALP, PINP, and ICTP.

e Change in the number of active bone lesions (for PET-CT, X-ray, MRI, or low-dose
CT) and/or the intensity of PET uptake (for PET-CT) from baseline to the follow-up
evaluation. The number of active bone lesions and the intensity of PET uptake at
baseline will be evaluated in comparison to the follow-up PET-CT. For
conventional skeletal surveys based on x-ray, MRI, or low-dose CT, the number of
bone lesions at baseline and at the end of radium-223 dichloride treatment, as
specified, will be evaluated.

9.4.2 Anti-multiple myeloma activity evaluation
Disease Assessment

Response and disease progression will be assessed by Investigators based on central
laboratory results and according to the IMWG uniform response criteria every 21 days
during the first 8 cycles of BOR for all cohorts and afterwards every 28 days (£7 days)
from the first dose of radium-223 dichloride/placebo and BOR/DEX to the EOT, and at
each visit during the active follow-up period. The assessments will include SPEP, 24-hour
urine collection for UPEP, and Freelite assay at all visits for all subjects. Bone marrow
specimen (bone marrow aspirate or biopsy) and EMD evaluation will be performed at
baseline and thereafter as clinically indicated according to IMWG criteria.

For subjects obtaining a CR, this will also include IF, a bone marrow biopsy (or aspirate)
at the time of second consecutive CR. After the percentage of plasma cells is determined
by the local laboratory, the remaining bone marrow sample will be sent to the central
laboratory for biomarker testing.

The anti-multiple myeloma activity endpoint of combined CR+VGPR rate and ORR
(proportion of subjects with PR or better) will be assessed by Study Investigators. The
responses of SCR, CR, VGPR, and PR require 2 consecutive assessments (according to
IMWG criteria) at any time before progression or initiation of any new therapy.

Disease progression requires any 1 of the following criteria:

e Increase in serum M-protein by >25% above the lowest response level and an
absolute increase of > 5 g/LL

e Increase in urine M-protein by >25% above the lowest remission value and an
absolute increase in excretion by >200 mg/24 hours

e Appearance of soft-tissue plasmacytoma (extramedullary disease, EMD)
e Appearance of new bone lesion or increase in size of existing bone lesions by >50%

e Unexplained hypercalcemia (>2.875 mM or >11.5 g/dL)
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Progression must be confirmed according to IMWG criteria.

9.5 Pharmacokinetics / pharmacodynamics

No PK measurements will be performed in this study. No PK interaction is expected
between radium-223 dichloride and the co-administered BOR and DEX therapy or with
BOR and DEX. Radium-223 dichloride is an isotope and is, therefore, not metabolized.
There are no hints that radium is involved in any transporter process. The main portion of
radioactivity is excreted with the feces. The liver seems not to be involved in the excretion
of radium-223 dichloride or its decay products. They are directly excreted into the small
intestine. The co-administered products are typical small molecules that are metabolized in
the liver. Thus, no direct impact of radium-223 dichloride on the PK of the co-
administered products is expected.

9.6 Safety

The primary objective of the phase 1b part of the study is to determine the maximum
tolerated dose (MTD) or recommended phase 2 dose (RP2D) and the safety of radium-223
dichloride in combination with bortezomib (BOR) and dexamethasone (DEX).

One of the secondary objectives of phase 2 is to evaluate the safety of radium-223
dichloride in combination with BOR and DEX compared to the safety of placebo in
combination with BOR and DEX.

The Investigator(s) and the Sponsor’s representative will review the safety data throughout
the course of the study. Additional safety reviews will be conducted by the Steering
Committee, IDMC and Sponsor as appropriate.

In phase 1 b, radium-223 dichloride at 2 dose levels in combination with BOR/DEX will
be evaluated in subjects with relapsed multiple myeloma. Subjects will be treated
sequentially at two dose levels (33 kBg/kg body weight and 55 kBg/kg body weight). The
starting dose is 33 kBqg/kg body weight every 6 weeks, which is a dose lower than the dose
of radium-223 dichloride monotherapy approved for CRPC (55 kBqg/kg body weight) and
will be evaluated in combination with BOR/DEX. The dose of 55 kBq/kg body weight is
evaluated in the second cohort.

The decision to move from one cohort to the next higher dose cohort will be made
following a 3 + 3 design as described in Section 5.1.2.

All subjects enrolled in this Phase 1b study must be evaluated for the occurrence of DLTs
during the DLT observation window, which is defined as the time from the first dose of
study treatment through 21 days after administration of the second dose of radium-223
dichloride.

A safety data summary review (including, but not limited to, AEs, dose modifications, and
laboratory changes) will be conducted by the Steering Committee and Sponsor to
determine whether dosing into the next higher cohort may proceed.

For the phase 2 part of the study, an Independent Data Monitoring Committee (IDMC) will
conduct safety reviews in accordance with the appropriate Charter. The IDMC will review
the safety data once 20 and 50 subjects have completed 2 doses of radium-223 dichloride
or placebo in combination with bortezomib/dexamethasone (plus a follow-up of at least



Integrated Clinical Study Protocol
BAY 88-8223 / 18987 R

18 MAY 2018 Version 3.0 Page: 103 of 149

3 weeks after the second radium-223 dichloride/placebo dose) treatment, and every
6 months thereafter. The first evaluation will be performed in order to evaluate the safety
and to confirm the MTD/RP2D.

The following safety variables will be evaluated in this study:

e Adverse events: AEs will be collected and recorded on an ongoing basis throughout
the study as described in Section 9.6.1.

e Safety variables: Safety variables will include the analysis of acute and long-term
effects and the appearance of new primary malignancies and hematopoietic reserve
for tolerability of subsequent chemotherapy. The complete list of variables to be
analyzed for this study will be provided in the SAP.

e Laboratory assessments: The following laboratory assessments with reference
ranges, including Investigator determinations, will be recorded in the source
documentation and the eCRF:

e Hematology: hematocrit, Hb, platelet counts, RBC count, WBC count, WBC
differential

e C(Clinical chemistry: sodium, potassium, chloride, calcium, ALT, AST, LDH,
total ALP, serum creatinine, BUN (or urea), bilirubin (total), glucose,
phosphate, and albumin

e A coagulation panel: PT, PTT, and INR

All AEs will be reported according to MedDRA coding and graded for severity according
to CTCAE v4.03. Laboratory evaluations, vital signs, and changes in physical examination
findings will also be assessed.

9.6.1 Adverse events
9.6.1.1 Definitions

Definition of adverse event

In a clinical study, an AE is any untoward medical occurrence (i.e., any unfavorable and
unintended sign [including abnormal laboratory findings], symptom, or disease) in a
subject or clinical investigation subject after providing written informed consent for
participation in the study. Therefore, an AE may or may not be temporally or causally
associated with the use of a medicinal (investigational) product.

A surgical procedure that was planned prior to the start of the study by any physician
treating the subject should not be recorded as an AE (however, the condition for which the
surgery is required may be an AE).
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In the following differentiation between medical history and AEs, the term “condition”
may include abnormal physical examination findings, symptoms, diseases, laboratory
findings, or scans.

Conditions that started before signing of informed consent and for which no
symptoms or treatment are present until signing of informed consent are recorded as
medical history (e.g., seasonal allergy without acute complaints)

Conditions that started before signing of informed consent and for which symptoms
or treatment are present after signing of informed consent, at unchanged intensity,
are recorded as medical history (e.g., allergic pollinosis)

Symptoms that were present prior to signing of informed consent but for which the
diagnosis was confirmed after signing of informed consent should be documented as
medical history

Conditions that started or deteriorated after signing of informed consent will be
documented as AEs

Definition of serious adverse event

An SAE is classified as any untoward medical occurrence that, at any dose, meets any of
the following criteria:

Results in death
Is life-threatening

e The term ‘life-threatening’ in the definition refers to an event in which
the subject was at risk of death at the time of the event; it does not refer
to an event which hypothetically might have caused death if it were
more severe.

Requires inpatient hospitalization or prolongation of existing hospitalization

A hospitalization or prolongation of hospitalization will not be regarded as an SAE
if at least 1 of the following exceptions is met:

e The admission results in a hospital stay of less than 12 hours

e The admission is pre-planned (e.g., elective or scheduled surgery
arranged prior to the start of the study)

e The admission is not associated with an AE
(e.g., social hospitalization for purposes of respite care)

However, it should be noted that invasive treatment during any hospitalization may
fulfill the criterion of ‘medically important’ and as such may be reportable as an
SAE dependent on clinical judgment. In addition, where local regulatory
authorities specifically require a more stringent definition, the local regulation
takes precedence.

Results in persistent or significant disability/incapacity
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15. Protocol amendments

15.1 Amendment 1 - 08 AUG 2017
15.1.1 Overview of changes to the study
Section 3.1 Background

The current Multiple Myeloma treatment landscape is evolving fast and several new
treatment agents have recently been brought to the market. The background treatment
offered in the currently approved protocol was no longer considered among the therapies
of choice for MM patients previously treated with 1 to 3 prior therapies.

Feedback from investigators confirmed that enrolling patients in the phase II part of the
trial would be challenging because patients in the placebo arm would only receive
bortezombib + dexamethasone. Therefore, the study background treatment was updated
with the recently approved triplet therapy of daratumumab + bortezomib + dexamethasone

In order to address this decision, significant changes to the study design have been
introduced throughout the protocol.

Section 3.2 Study treatment

Information regarding daratumumab based on the specific product labeling has been
introduced. In addition, clarifications of radium 223 dichloride and bortetzomib/
dexamethasone administration have been updated.

Section3.3 Study rationale

Recent results from animal models of radium 223 dichloride in combination with
bortezomib have been updated and clinical data of daratumumab/ bortezomib/
dexamethasone have been added.

Section 3.3.1 Benefit-risk assessment

Benefit-risk assessment has been updated with corresponding information for
daratumumab/ bortezomib/ dexamethasone.

Section 4. Study objectives

The objectives of the study have been revised according to the new study design.
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Section 5 Study design

The design overview has been revised as follows:
- The dose level of 88kBg/kg body weight has been removed
- The randomized phase 2 part of the study has been removed

- Two new cohorts of radium 223 dichloride at 33kBqg/kg body weight and 55kBq/kg
body weight in combination with daratumumab/ bortezomib/ dexamethasone have
been introduced

- An expansion cohort of up to 15 subjects treated with radium 223 dichloride at
MTD in combination with daratumumab/ bortezomib/ dexamethasone have been
added to confirm the MTD and to detect the early signal of anti-MM activity.

Section 5.1.1 Study design schematic

The schematic of study design has been modified in order to reflect the modifications of
the study design.

Section 5.1.2 Study periods and duration

Study periods have been updated with clarifications of radium-223 dichloride and
bortezomib/dexamethasone information. Information regarding the daratumumab/
bortezomib/ dexamethasone regimen has been introduced.

Section 5.1.3 Study endpoints

Primary and secondary endpoints have been modified according to the new study design
and exploratory endpoints have been updated.

Section 6 Study population
Study population has been updated as follow:

- Clarifications of inclusion/ exclusion criteria and new criteria specific to
daratumumab have been added

- Clarification of screen failures and subject rescreening
- Clarification of study withdrawal

- Clarification of subject replacement.

Section 7.1 Treatments

Information related to the treatments administered in the new cohorts exploring
radium-223 in combination with daratumumab/ bortezomib/ dexamethasone and
clarifications of the existing cohorts have been added.
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Section 7.4 Dosage and administration

Dosage and administration has been modified including:

Clarifications of dose calculation of each study drug

Dose modification has been updated with daratumumab/ bortezomib/
dexamethasone combination and clarifications related to treatment interruptions
and permanent discontinuation of each study drug has been added

Drug logistics and accountability was updated considering central and local supply.

Section 9 Procedures and variables

Visits description and study procedures have been updated including:

Visit description was updated with the daratumumab/ bortezomib/ dexamethasone
combination

Clarification of screening and study procedures

Clarifications related to treatment periods of radium -223 in combination with
bortezomib/ dexamethasone and with daratumumab/ bortezomib/ dexamethasone
combinations

Clarifications related to the active follow up period

Clarifications to anti-MM activity, exploratory and safety endpoints.

Section 16 Appendices

Appendices updated with the interaction potential of bortezomib with other medicinal
products.

15.1.2

Changes to the protocol text

Changes to the protocol text are provided in a separate track changes document.
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15.2 Amendment 2 - 18 MAY 2018
15.2.1 Overview of changes to the study
Rationale of the amendment

The current multiple myeloma treatment landscape is evolving fast with daratumumab
emerging as a potent compound in MM. We had amended the protocol to add
daratumumab to the backbone, but this change was considered too complex by some
authorities, who required a separate protocol for this new combination.

While no daratumumab cohort had been started yet, we consequently return to the original
backbone with a randomized expansion cohort in order to obtain more robust data on the
anti-multiple myeloma activity of radium-223 dichloride in combination with
bortezomib/dexamethasone. This is also in agreement with feedback from advisory board
experts.

Therefore, the current phase 1b study has been amended in order to evaluate whether
radium-223 dichloride may increase the activity of bortezomib/dexamethasone in an
expansion randomized phase 2 trial as clinical proof of concept for the next steps of

development.

In order to address this decision, significant changes to the study design have been
introduced throughout this version of the study protocol.

Section 1 Synopsis
Changes in the synopsis included:

e Change from a phase 1b study to a phase 1b/2 study with corresponding changes to
add the randomized phase 2 part of the study to all applicable sections of the
synopsis including: dosing information, study design, methodology, reference
drug/type of control (addition of matching placebo, isotonic saline), addition of an
Independent Data Monitoring Committee, number of subject, primary variables and
statistical analysis.

e Changes to the phase 1b study objectives to remove information related to
daratumumab administration during the study, change of the safety evaluation from
secondary to primary objectives and removal of partial response (PR) and overall
response rate (ORR) evaluations from the phase 1b part of the study. Addition of
phase 2 study objectives.

e Removal of daratumumab administration during the study from all applicable
sections of the synopsis including: dosing information, descriptions of Cohort 3,
Cohort 4 and Expansion Cohort (as defined in protocol amendment 1), background
treatment, inclusion/exclusion criteria, study design, methodology

e C(larification of inclusion and exclusion criteria (inclusion criteria 5, 7, 15 and 18;
exclusion criteria 17 and 18 and removal of exclusion criteria specific to
daratumumab (exclusion criteria 24, 25, 26, 27)
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Section 3.1 Background

Update of background information and removal of some study data already contained in
the Investigator Brochure.

Section 3.2 Study treatment
Study treatment sections were updated as follows:

e Update of radium-223 dichloride and bortetzomib/dexamethasone background
information and removal of some radium-223 dichloride study data already
contained in the Investigator Brochure. Removal of background information related
to daratumumab.

e Update of dosing rationale for radium-223 dichloride and
bortetzomib/dexamethasone administration, addition of phase 2 details and removal
of daratumumab dosing information.

Section 3.3Study rationale

Update of rationale for the study and benefit-risk assessment information for
bortezomib/dexamethasone and removal of information related to daratumumab.

Section 4 Study objectives
The objectives of the study have been revised according to the new study design.

e Changes to the phase 1b study objectives to remove reference to daratumumab
administration during the study, change of the safety evaluation of radium-223
dichloride in combination from secondary to primary objectives and removal of
partial response (PR) and overall response rate (ORR) evaluations from the phase
1b part of the study.

e Addition of phase 2 study objectives.

Section 5 Study design and Section 5.1.1 Study design schematic
The study design overview and study design schematic have been revised as follows:
e A randomized phase 2 part of the study with 100 subjects has been added

e All information related to daratumumab administration during the study was
removed

e Safety follow-up information has been updated.
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Section 5.1.2 Study periods and duration

Study periods and duration were updated as follows:
e Added the randomized phase 2 part of the study
e Removed all information related to daratumumab administration during the study
e Added randomization step for the phase 2 part of the study

e Added clarifications to the safety follow up for the collection of bone fracture and
bone associated events

Section 5.1.3 Study endpoints

Primary and secondary endpoints have been modified and exploratory endpoints have been
updated according to the new study design (addition of the randomized phase 2 part of the
study).

Section 5.2 Primary variable and Section 5.3 End of study

Sections updated to reflect new study design (addition of the randomized phase 2 part of
the study).

Section 6 Study population
Study population has been updated as follow:
e Section 6.1: Clarifications of inclusioncriteria 5, 7, 15 and 18

e Section 6.2: Clarifications of exclusion criteria 17 and 18 and removal of exclusion
criteria specific to daratumumab administration (exclusion criteria 24, 25, 26, 27)

e Section 6.3: Update of withdrawal and replacement sections to reflect new study
design (addition of the randomized phase 2 part of the study and removal of all
information for daratumumab administration during the study), update of safety
follow-up information and clarification added for the use of an additional consent
form for the objection of the collection of study data after withdrawal of consent.

Section 7 Treatments

Information related to the treatments administered in the new phase 2 expansion cohorts
exploring radium-223 in combination with bortezomib/dexamethasone and clarifications
of the existing cohorts have been added (removal of Cohorts 3 and 4).

Additional changes to subsections of Treatments (Section 7) included:

e Section 7.1: Adding reference drug information for matching placebo (isotonic
saline) to be used in the phase 2 part of the study.
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e Section 7.3: Update of treatment assignment and IXRS/drug delivery information
for the phase 2 part of the study.

e Section 7.4: Update of dosage and administration sections to reflect new study
design (addition of the randomized phase 2 part of the study and removal of all
information related to daratumumab administration during the study) and to ensure
the blinding and the use of reference placebo in the phase 2 part of the study.
Additional changes to subsections of Section 7.4 included:

o Section 7.4.1: Detailed instructions for handling, storage and administration
of radium-223 dichloride were removed from the protocol. This information
is provided separately to the sites in a standardized handling instruction
document.

o Section 7.4.1.4: Details of tolerance limits required for the actual amount of
radioactivity per dose.

e Section 7.5: Added sections describing blinding procedures and procedures for
emergency unblinding for the phase 2 part of the study

e Section 7.6: Added section to drug logistics and accountability describing the
procedures for locally provided isotonic saline (placebo) and removed all
information related to daratumumab administration during the study

e Section 7.7: Update information for collection of treatment compliance while
ensuring the blinding in the phase 2 part of the study.

Section 8 Non-study therapy
Changes to the non-study therapy subsections were as follows:

e All information related to daratumumab administration during the study was
removed

e C(larification about recommended use of bone health agents

Section 9 Procedures and variables

All subsections of procedures and variables were updated to reflect new study design
(addition of the randomized phase 2 part of the study and removal of all information
related to daratumumab administration during the study).

Changes to visit description, schedule of evaluations and study procedures were as
follows:

e Removal of daratumumab administration during the study from all applicable
sections

o Removal of Table 9-2 and Figure 9-2 and update of Maintenance Table
(Table 9-3 amendment 1 / Table 9-2 amendment 2)
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o Removal of Cohort 3, Cohort 4 and Expansion Cohort as defined in
protocol amendment 1

e All applicable sections were updated to reflect new study design (addition of the
randomized phase 2 part of the study and use of matching placebo in the phase 2
part of the study)

o Clarifications related to the active and long-term follow up periods
o Clarifications related to anti-MM activity, exploratory and safety endpoints.

e C(larifications were added related to MM and bone biomarker exploratory
endpoints.

e C(larification about recommended use of bone health agents

e Notes added details regarding the collection of all bone fractures and bone related
events.

Section 10 Statistical methods and determination of sample size

All subsections of statistical methods were updated to reflect new study design (addition of
the randomized phase 2 part of the study and removal of all information related to
daratumumab administration during the study).

e Removal of daratumumab administration during the study from all applicable
sections

e Added details regarding the collection of all bone fractures and bone related events.

e C(larifications related to anti-MM activity, exploratory and safety variables and
endpoints

Other changes in Section 10 Statistical methods and determination of sample size were:

e Section 10.2: Changes to analysis sets (removal of mITT analysis set and addition
of Phase 2 Safety Set [SAF] and Phase 2 Intent-to-treat)

e Section 10.4: Changes to sample size calculation information (removal of
daratumumab cohorts and addition of the phase 2 part of the study

e Section 10.5: Addition of details regarding the termination of the study during
phase 2 by the IDMC in regards to performing an interim analysis.

Section 12 Premature termination of the study

Addition of details regarding the termination of the study during phase 2 by the IDMC.
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Section 13 Ethical and legal aspects

All applicable subsections of ethical and legal aspects were updated to reflect new study
design (addition of the randomized phase 2 part of the study and removal of all
information related to daratumumab administration during the study).

Other changes in Sections 13 Ethical and legal aspects were:
e Section 13.1.1: Change of sponsor’s medical expert

e Section 13.1.2.2: Addition of details regarding the use of an IDMC in the phase 2
part of the study.

15.2.2 Changes to the protocol text

Changes to the protocol text are provided in a separate track changes document.
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16. Appendices

16.1 National Cancer Institute-Common Terminology Criteria, version
4.03

This study will utilize the CTCAE v4.03 for grading of severity and SAE reporting. A
copy of the CTCAE v4.03 can be downloaded from the Website:
http://evs.nci.nih.gov/ftpl/CTCAE/CTCAE 4.03 2010-06-14 QuickReference 5x7.pdf

All appropriate treatment areas should have access to a copy of the CTCAE v4.03.
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16.2 International Myeloma Working Group (IMWG) uniform response

criteria

Disease response and progression will be evaluated in this study using the recently revised
IMWG uniform response criteria.(51)

IMWG uniform response criteria

Response

Criteria

Complete response (CR)

Negative immunofixation of serum and urine, disappearance
of any soft-tissue plasmacytomas, and <5% plasma cells in
bone marrow; in patients for whom only measurable disease
is by serum free light chain (FLC) level, normal FLC ratio of
0.26 to 1.65 in addition to CR criteria is required;

2 consecutive assessments are needed

Stringent complete response
(sCR)

CR as defined plus normal FLC ratio and absence of clonal
plasma cells by immunohistochemistry or 2- to 4-color flow
cytometry; 2 consecutive assessments of laboratory
parameters are needed

Very good partial response
(VGPR)

Serum and urine M-component detectable by immunofixation
but not on electrophoresis or 290% reduction in serum
M-component plus urine M-component <100 mg/24 hours
(hrs); in patients for whom only measurable disease is by
serum FLC level, >90% decrease in difference between
involved and uninvolved FLC levels, in addition to VGPR
criteria, is required; 2 consecutive assessments are needed

Partial response (PR)

250% reduction of serum M-protein and reduction in 24-hr
urinary M-protein by 290% or to <200 mg/24 hrs

If serum and urine M-protein are not measurable, 250%
decrease in difference between involved and uninvolved FLC
levels is required in place of M-protein criteria

If serum and urine M-protein and serum FLC assay are not
measurable, 250% reduction in bone marrow plasma cells is
required in place of M-protein, provided baseline percentage
was 230%

In addition, if present at baseline, 250% reduction in size of
soft-tissue plasmacytomas is required

Two consecutive assessments are needed; no known
evidence of progressive or new bone lesions if radiographic
studies were performed

Minimal response (MR)

225% but <49% reduction of serum M-protein and reduction
in 24-hr urine M-protein by 50% to 89%

In addition, if present at baseline, 25% to 49% reduction in
size of soft-tissue plasmacytomas is also required

No increase in size or number of lytic bone lesions
(development of compression fracture does not exclude
response)

Stable disease (SD)

Not meeting criteria for CR, VGPR, PR, or PD; no known
evidence of progressive or new bone lesions if radiographic
studies were performed
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IMWG uniform response criteria

Response Criteria
Progressive disease (PD) Increase of 25% from lowest response value in any of
following:

Serum M-component with absolute increase 20.5 g/dL; serum
M-component increases 21 g/dL are sufficient to define
relapse if starting M-component is =5 g/dL and/or;

Urine M-component (absolute increase must be 2200 mg/24
hrs) and/or;

Only in patients without measurable serum and urine
M-protein levels: difference between involved and uninvolved
FLC levels (absolute increase must be >10 mg/dL);

Only in patients without measurable serum and urine
M-protein levels and without measurable disease by FLC
level, bone marrow plasma cell percentage (absolute
percentage must be 210%)

Development of new or definite increase in size of existing
bone lesions or soft-tissue plasmacytomas

Development of hypercalcemia that can be attributed solely to
plasma cell proliferative disorder

Two consecutive assessments before new therapy are
needed

Source: 51



Integrated Clinical Study Protocol
BAY 88-8223 /18987 R

18 MAY 2018 Version 3.0 Page: 141 of 149

16.3 Calculation for glomerular filtration rate
Calculation of estimated glomerular filtration rate (Cockcroft-Gault formula, 52):
Glomerular filtration rate [mL/min per 1.73 m?]

= (140 — age) x weight (kg) [x 0.85 if female] / (72 x mean serum creatinine [mg/dL])
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16.4 New York Heart Association (NYHA) functional classification

Class NYHA Functional Classification

Subjects have cardiac disease but without the resulting limitations of physical
| activity. Ordinary physical activity does not cause undue fatigue, palpitation,
dyspnea, or anginal pain.

Subjects have cardiac disease resulting in slight limitation of physical activity. They
Il are comfortable at rest. Ordinary physical activity results in fatigue, palpitation,
dyspnea, or anginal pain.

Subjects have cardiac disease resulting in marked limitation of physical activity.

1] They are comfortable at rest. Less than ordinary physical activity causes fatigue,

palpitation, dyspnea, or anginal pain.

Subjects have cardiac disease resulting in inability to carry on any physical activity
without discomfort. Symptoms of cardiac insufficiency or of the anginal syndrome

v : oo . .

may be present even at rest. If any physical activity is undertaken, discomfort is

increased.
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16.5 Eastern Cooperative Oncology Group (ECOG) performance status

Grade Description
0 Fully active, able to carry on all pre-diseases performance without
restriction. (Karnofsky 90-100)
1 Restricted in physically strenuous activity but ambulatory and able to

carry out work of a light or sedentary nature (e.g., light housework,
office work). (Karnofsky 70-80)

2 Ambulatory and capable of all self-care but unable to carry out any
work activities. Up and about more than 50% of waking hours.
(Karnofsky 50-60)

3 Capable of only limited self-care, confined to bed or chair more than
50% of waking hours. (Karnofsky 30-40)
4 Completely disabled. Cannot carry on any self-care. Totally confined

to bed or chair. (Karnofsky 10-20)
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16.6 Resource Utilization Questionnaire

Resource Utilization Questionnaire

Visit number:

Subject number: I

Date of completion:

DD MMM YYYY
Since the last study visit:
1. Has the subject been [ 1no If yes: how long has the subject been
living in a Nursing Home? | living in a Nursing Home during this Weeks
Yes period?
2. Has the subject been | :
attending a Day Care | No Ifyes: _
Centre? — 1) How long has the subject been Weeks
|| Yes attending a Day Care Centre during
this period?

2) On average, how many days per
week has the subject been Days
attending a Day Care Centre?
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3. Has the subject received |:| No If yes:

home health care services?

received home health care services Weeks
during this period?

1) In total, how long has the subject
|:| Yes

2) On average, how many hours per H
week has the subject received ours
home health care services?

4. Has the subject been |:| No
hospitalized?

If yes: Please complete the reason for hospitalization(s) (or the
main diagnosis received in connection with the
|:| Yes hospitalization(s)) and the number of days the subject was in
hospital in connection with (each of) the hospitalization(s) below:

Hospitalization Reason/Diagnosis Number of days in
Number hospital

1

2

3

4

5. Has the subject visited or |:| No
been visited by a physician?

If yes: how many times?
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16.7 Brief Pain Index-Short Form (BPI-SF)

STUDY ID#_183987 ____ ouorwemessovetmsuwe HOSPITAL#
Brief Pain Inventory (Short Form)
Date: IR Time:
Name
Last First Middle Initial

Throughout our lives, most of us have had pain from time to time (such as minor
headaches, sprains, and toothaches). Have you had pain other than these every-
day kinds of pain today?

2. On the diagram, shade in the areas where you feel pain. Put an X on the area that
hurts the most.

3. Please rate your pain by circling the one number that best describes your pain at its
in the last 24 hours.

0 1 2 3 4 5 6 7 8 9 10
Mo Pain as bad as
Pain you can imagine

4. Please rate your pain by circling the one number that best describes your pain at its

=kt in the last 24 hours.

0 1 2 3 4 5 6 7 8 9 10

Mo Pain as bad as

Pain you can imagine
5.  Please rate your pain by circling the one number that best describes your pain on

the

0 1 2 3 4 5 6 7 8 9 10

Mo Pain as bad as

Pain you can imagine
6. Please rate your pain by circling the one number that tells how much pain you have

0 1 2 3 4 5 6 T 8 9 10

No Pain as bad as

Pain you can imagine
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STUDY ID#_18987 o norwrie apove Tisuwe HOSPITAL#
Date: I . Time_
N
Last First Middle Initial

What treatmenis or medications are you receiving for your pain?

In the last 24 hours, how much relief have pain treatments or medications
provided? Please circle the one percentage that most shows how much
you have received.

0% 10% 20% 30% 40% 650% 60% V0% B80% 9S0% 100%
Mo Complete
Relief Relief

Circle the one number that describes how, during the past 24 hours, pain has

interfered with your:

A General Activity

0 1 2 3 4 5 5] 7 a 9 10

Does not Completely
Interfere Interferes
B. Mood

0 1 2 3 4 5 6 T a 9 10

Does not Completely
Interfere Interferes

C.  Walking Abili

=
="
P2
ad

4 5 6 7 8 9 10
Does not Completely
Interfere Interferes

D. Normal Work {includes both work ouiside the home and housework

0 1 2 3 4 L 6 T a 9 10

Does not Completely
Interfere Interferes

E. Relations with other people
0 1 2 3 4 5 6 7 i} 2] 10

Does not Completely
Interfere Interferes

0 1 2 3 4 5 6 7 8 9 10

Does not Completely
Interfere Interferes

0 1 2 3 4 LT 6 T a 9 10

Does not Completely
Interfere Interferes

Copyright 1581 Chares 5. Cleeland, PhD
Pain Resaarch Group
Al nights resenved
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16.8 Interaction potential of bortezomib with other medicinal products

16.8.1 CYP3A clinical inhibitors for P450-mediated metabolisms (for
concomitant use clinical DDI studies and/or drug labeling) (9/26/2016)

Strong inhibitors Moderate inhibitors Weak inhibitors

boceprevir, cobicistat(®,
conivaptan(®, danoprevir and
ritonavir(), elvitegravir and

ritonavir(), grapefruit juice®), aprepitant, cimetidine,

indinavir and ritonavir®, ciprofloxacin, clotrimazole, [chlorzoxazone, cilostazol,

itraconazole™, ketoconazole, [crizotinib, cyclosporine, fosaprepitant,

lopinavir and ritonavir(hi), dronedarone", istradefylline, ivacaftor(®,

paritaprevir and ritonavir and erythromycin, lomitapide, ranitidine,
CYP3A (ombitasvir and/or dasabuvir)®), [fluconazole®, ranolazine®, tacrolimus,

posaconazole, ritonavir(h,j), fluvoxamine(®), imatinib,  ticagrelor®™

saquinavir and ritonavir(), tofisopam, verapamil®

telaprevir™, tipranavir and
ritonavir(™), troleandomycin,
\voriconazole
clarithromycin®, diltiazem®),
idelalisib, nefazodone,
nelfinavir®

16.8.2 CYP2C19 clinical inhibitors or P450-mediated metabolisms (for
concomitant use clinical DDI studies and/or drug labeling) (9/26/2016)

Strong inhibitors Moderate inhibitors \Weak inhibitors

fluconazole®, fluoxetine®,

CYP2C19 fluvoxamine®, ticlopidine

omeprazole, voriconazole

16.8.3 CYP3A inducers for P450-mediated metabolisms (for concomitant use
clinical DDI studies and/or drug labeling) (9/26/2016)

Strong inducers Moderate inducers Weak inducers

carbamazepine®,
enzalutamide®, mitotane, bosentan, efavirenz,
phenytoin®, rifampin®, St.  |etravirine, modafinil
John'’s wort(g)

CYP3A armodafinil, rufinamide

This is not a comprehensive list of medications which may inhibit CYP3A4/5. The above
list was compiled by using information listed under “draft guidance for industry, drug
interaction studies, CDER 2006, Indiana University School of Medicine drug interaction



Integrated Clinical Study Protocol
BAY 88-8223 /18987 R

18 MAY 2018 Version 3.0 Page: 149 of 149

tables at http//medicine.iupui.edu/clinpharm/DDIs/Clinical Table.asp and “drug interaction
database” from University of Washington.
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